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HINGED ELECTRICAL SHIELDING FOR 
COMMUNICATION DEVICE 

FIELD OF THE INVENTION 

This invention relates generally to broadband communi 
cations systems, such as cable television systems and the 
electrical equipment used in such systems, and more spe 
ci?cally to shielding for use in such systems. 

BACKGROUND OF THE INVENTION 

Communication systems, such as a cable television 
system, generally interconnect a large number of electronic 
components for signal transmission and reception. Such 
components may include, for example, broadband headend 
equipment, node equipment, hub equipment, and other 
devices for performing signal operations. Typically, the 
electronic equipment includes modules that are mounted 
Within a chassis so that cables coupled to a particular module 
can be routed to one or more other modules that may be 
mounted Within the same chassis or a different chassis. 

Conventional electronic modules typically include a 
motherboard With daughterboards attached thereto. Disad 
vantages associated With the con?guration and assembly of 
the motherboard and daughterboards include the dif?culties 
With servicing certain sections. For example, in some 
circumstances, the Whole module may have to be disas 
sembled to repair or replace a small section of the mother 
board. The dif?culties With servicing may also affect any 
?eld upgrades that are performed on the module. More 
speci?cally, it may be difficult to modify a module Without 
disassembling all the boards. Another disadvantage With the 
con?guration of the boards may be noise that is present 
Within the module as a result of a lack of adequate electro 
magnetic interference (EMI) shielding. 
A primary aim of the manufacturers is to provide cable 

television system electronic devices that transmit high qual 
ity signals to each subscriber on the netWork by focusing on 
the optimum con?guration of components and boards and, 
additionally, properly shielding the components and boards 
for protection from EMI Within electronic devices. It is also 
very important to minimiZe the cost of manufacturing the 
product, such as the component, module, and chassis costs. 
Additionally, streamlining the manufacturing processes, as 
Well as minimiZing the time spent on repair and service of 
electronic devices, Will also contribute to decreased costs 
associated With the manufacture and use of the electronic 
devices. 

Thus, in summary, What is needed is an electronic device 
that minimiZes costs associated With the product and addi 
tionally alloWs an operator to use, service, and upgrade the 
module With ease. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 depicts a communications system, such as a cable 
television system. 

FIG. 2 depicts a cut out vieW of an electronic device 
including a hinged divider in the seated position in accor 
dance With the present invention. 

FIG. 3 depicts a vieW of an electronic device including the 
shielded divider of FIG. 2 pivoted to the open position in 
accordance With the present invention. 

FIG. 4 shoWs the detailed hinge and hinge stop of the 
divider of FIGS. 2 and 3 in accordance With the present 
invention. 

FIG. 5 is a side vieW of the divider in accordance With the 
present invention. 
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2 
DETAILED DESCRIPTION OF A PREFERRED 

EMBODIMENT 

FIG. 1 shoWs a communications system 100, such as a 
cable television system, having both forWard and reverse 
paths, i.e., having the ability to communicate doWnstream in 
the forWard direction and upstream in the reverse direction. 
The cable television system 100 includes a headend 105 for 
receiving satellite signals that are demodulated to baseband 
or an intermediate frequency The baseband signal is 
then converted to cable television signals that are routed 
throughout the system 100 to subscriber equipment 130, 
such as set top decoders, televisions, or computers, located 
in the residences or of?ces of system subscribers. The 
headend 105 can, for instance, convert the baseband signal 
to an optical signal that is transmitted over ?ber optic cable 
110, in Which case a remotely located optical node 115 
converts the optical signal to an electrical radio frequency 
(RF) signal for further transmission through the system 100 
over coaxial cable 120. Taps 125 located along the cable 120 
at various points in the distribution system split off portions 
of the RF signal for routing to subscriber equipment 130 
coupled to subscriber drops provided at the taps 125. 
The system 100, as mentioned, also has reverse transmis 

sion capability so that signals, such as data, video, or voice 
signals, generated by the subscriber equipment 130 can be 
provided back to the headend 105 for processing. The 
reverse signals travel through the taps 125 and any nodes 
115 and other cable television equipment, e.g., reverse 
ampli?ers, to the headend 105. In the con?guration shoWn in 
FIG. 1, RF signals generated by the subscriber equipment 
130 travel to the node 115, Which converts the RF signals to 
optical signals for transmission over the ?ber optic cable 110 
to the headend 105. 

Typically, included Within the headend 105 are racks of 
modules for processing and transmitting the received signals 
from satellites. The modules include printed circuit boards 
(PCBs) and components that, typically, are densely pack 
aged Within a module. Consideration is given to the design 
of shielding and placement of all components and boards for 
EMI shielding; hoWever, due to the shrinking siZes of all 
electronic devices, the components and boards cannot 
alWays be designed for easy repair, service, and upgrades. 

FIG. 2 shoWs an electronic device 200, such as a headend 
module that can be situated Within a headend rack, in 
accordance With the present invention. Within the module 
housing are essentially tWo tiered areas 205, 210, or a loWer 
and an upper section of the housing. Ashielded divider 215, 
Which is essentially rectangular and planar in shape, 
included Within the housing divides the space Within the 
housing. The divider 215 is manufactured from material 
such as steel or metal-plated plastic. Printed circuit boards 
220 or other components 223, such as transformers or 
connectors, are then be positioned and mounted beloW the 
divider 215 as Well as physically mounted above or onto the 
divider. Advantageously, in addition to shielding betWeen 
the upper section 210 and the loWer section 205, the divider 
215 also alloWs for more ef?cient use of space Within the 
module, aids in servicing or upgrading the device 200, and 
decreases manufacturing costs of the device 200. 

Referring to FIG. 3 in conjunction With FIG. 2, hinges 225 
are attached along one end of the divider 215, thereby 
alloWing the divider 215 to pivot to an open position, in 
Which hinge stops prevent further rotation in the outWard 
direction, and is discussed further beloW. In the open 
position, as shoWn in FIG. 3, access to electronics or any 
other components that are positioned in the loWer section 
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205 of the module 200 is easily accomplished. More 
speci?cally, When required to access components that are 
positioned Within the loWer section 205 of the module 200, 
the divider 215 is pivoted, or rotated, and essentially moved 
from blocking, or obstructing, that section 205. 

Referring again to FIG. 2, When the divider 215 is pivoted 
to the seated position, as shoWn, the loWer section 205 of the 
device 200 is shielded from any signal noise or interference 
that may emanate from other components that are located in 
the upper section 210 of the module 200. It Will be appre 
ciated that if the divider 215 is excessively large or if heavier 
components are to be mounted onto the divider 215, sup 
porting structures, such as standoffs, may be used on the side 
of the divider 215 opposite the hinges 225. When the divider 
215 is in the seated position, printed circuit boards 220 can 
be positioned and mounted on the divider 215 itself, using 
such techniques as a nonconductive layer positioned 
betWeen the divider 215 and the boards 220 along With 
molded plastic inserts or screWing the boards onto the 
divider 215, or in the upper section 210 of the device 200 
that is above the divider 215. 

FIG. 4 shoWs a detailed vieW of the hinge 225 that is used 
in a ?rst embodiment of the present invention. FIG. 4 shoWs 
the divider 215 in the open position, thereby alloWing access 
to the loWer section 205 of the module. Apivot pin 405, such 
as a screW or smooth pin, couples the divider 215 to a 
stabiliZing bar 410, Which can be formed, for eXample, from 
a separate piece of sheet metal. The stabiliZing bar 410 is 
mechanically coupled to the inside of the module housing, 
for eXample, by a press-?t or by screWs. In this embodiment 
of the present invention, the stabiliZing bar 410 runs the 
length of the divider 215 for additional stability and to 
provide additional shielding to further section the housing. 

FIG. 5 shoWs a detailed side vieW of the divider 215 in an 
embodiment of the present invention. In FIG. 5, the divider 
215 includes a formed element 505 for example, a ninety 
degree angle to the planar surface, mounted or formed onto 
the hinged side of the divider 215. Such an element 505 
could rest upon the stabiliZing bar 410, if used, When the 
divider 215 is in the open position to provide greater 
mechanical integrity. In this manner, heavier boards and 
components can be mounted onto the topside of the divider 
215 Without deforming the divider 215 or damaging the 
hinges 220 When the divider 215 is opened. The angle is 
positioned outWard, or upWard, so When the divider 215 is 
opened, the angle element 505 Will provide routing for cable 
harnesses Within the housing and be able rest upon the bar 
405. 

Formed into or mounted onto the stabiliZing bar 410 is a 
hinge stop 415, Which is essentially in the shape of a 
ninety-degree angle that is cut out from the stabiliZing bar 
410 and bent into position. The hinge stop 415 supports a 
?ange 420 that is also cut out of the divider 215 and bent into 
shape. When the ?ange 420 is supported Within the hinge 
stop 415, the divider 215 is then prevented from over 
eXtending. It Will be appreciated that there are other methods 
of hinges and stops available to essentially accomplish the 
same means of stopping the divider 215 from over 
eXtending. The embodiment shoWn of the hinge 220 in FIG. 
4 is not intended to limit or restrict the usage of other hinge 
and over-extension stop designs. 

Advantageously, the module 200 (FIG. 2) in accordance 
With the present invention can be manufactured to include 
boards or components situated Within the loWer portion 205. 
The divider 215 can be pivoted to the seated position, and 
more components added to the module 200 Within the upper 

10 

15 

25 

35 

45 

55 

65 

4 
portion 210. An embodiment of the present invention saves 
time and money Within the manufacturing organiZation due 
to its ease in designing to prevent interference or noise, the 
capability of densely packaging electronics and boards 
Within the module 200, and eases the process of assembly 
and test by alloWing access to substantially all components. 
In addition, another advantage to the present invention is the 
repair and service of the module after manufacturing. If 
required, technicians have easy access to loWer boards and 
components Without having to disassemble daughterboards 
or other components that may have been soldered or con 
nected to the loWer boards. 
What is claimed is: 
1. An electronic module, comprising: 
a housing; and 

a divider that is substantially conductive, rectangular, and 
planar, and that is hingeably coupled to said housing, 
Wherein the divider de?nes an upper section and a 

loWer section Within the housing, and 
Wherein the divider, in an open position, alloWs access 

to electronics Within the loWer section, and the 
divider, in a closed position, alloWs access to elec 
tronics Within the upper section, and When in the 
closed position, provides electromagnetic shielding 
betWeen the electronics in the upper section and the 
electronics in the loWer section. 

2. The electronic module of claim 1, further comprising: 
hinges coupled betWeen the divider and the housing, 

thereby alloWing the divider Within the housing to be 
rotated betWeen the open position and the closed posi 
tion. 

3. The electronic module of claim 2, Wherein the hinges 
further comprise: 

at least tWo sections on one side of the divider that are 
each cut out of the divider and each bent to a perpen 
dicular plane of the divider, Wherein the sections com 
prise: 
an aperture for each coupling a pin to the housing. 

4. The electronic module of claim 1, Wherein the housing 
further comprises: 

Walls for de?ning an interior, and the divider is hingeably 
coupled to one of the Walls, thereby sectioning the 
interior into the loWer and upper sections. 

5. The electronic module of claim 1, Wherein the elec 
tronic module is a transmitter. 

6. The electronic module of claim 1, Wherein the divider 
is made from metal. 

7. A communications system for transmitting and receiv 
ing information, the communication system comprising: 

an electronic module for processing information, the 
electronic module comprising: 
a housing; and 
a divider that is substantially conductive, rectangular, 

and planar, and that is hingeably coupled to said 
housing, 
Wherein the divider de?nes an upper section and a 

loWer section Within the housing, and 
Wherein the divider, in an open position, alloWs 

access to electronics Within the loWer section, and 
the divider, in a closed position, alloWs access to 
electronics Within the upper section, and When in 
the closed position, provides electromagnetic 
shielding betWeen the electronics in the upper 
section and the electronics in the loWer section. 


